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Developing of the Circuit of High-Resolution Linear
CCD Module
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Ji-Jer Huang, Meng-Hsiu Wu, Chun-Fu Lin, Che-Cheng Huang
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The detecting device is similar to the human vision nerve. The image light energy collected is
changed into the electric energy that convenient people dealt with. At same time, the signal will be
digitalized to further information processing. The light detecting device most often used for people
at present are the both devices, one is charge coupled device (CCD); the other is complementary
metal oxide semiconductor (CMOS). We will introduce their principles and it's excellence and
drawback a little. Because CCD detecting device has many advantages that are better sensitivity,
higher value of SNR and good stability, the high resolution linear CCD is used in this research. And
module idea is applied to design. The preliminarily CCD module had been finished via our circuit
design, manufacture, assemble with except fault, and writing firmware and software. By the
experiment of preliminary photoelectric parameters, we obtained these parameters including better
linearity which is better than 0.998 and good PRNU is less than 10% about our designed module. At
the same time, the lens were mounted and focused at the focus plane of CCD device. After, we did
experiment of capture image outdoor and obtained the real outdoor image, succeeded in verifying
the feasibility with this CCD module system, also offer us to improve the problems in the future.
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HUZHE o AR LRI g B H A w R AR
BT TCH (charge coupled device, CCD) EiA.
WA eBEAEERITH (complementary metal
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SCRF AL R LA I (R EL Y o FH A E RTRYEL
flr » ERFEG O EARENERE - BEIEHEE
FreRe i IR E 1% - Fr AR CCD Fiki
BBt BOAlES - RS AR CCD f5EAH - I
HELTEROE R, - DU ST RER R AT
SCEEST R SRAAENS - BRI T AE - FIRE Ry
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B CCD IR fh K15 22 - Tl CMOS J&HIgs
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Block Diagram

(b) FI7Rs » FHAA CCD 8% CMOS & HIZREIA R R (7
HHTALAMEE BORBISER 1% - Fr AT SN
Fro FIDAERR L B RE R AT - DANG1IEBR S R
R ES SEE o # B BT - 58— g £ 2
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BEEE A EL7156C &L » H EFHEL N REREEAHE
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R EHFRE (expose time) HURRFAK » A FAEEHEARAY R
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SEZ B B3 CDS B ADC BUEER; - 2EE
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FRAVIFAR(Z 5% - WIS 95 NFE LVDS & Fr B EE B EH
FEEHZK o DL ERIRFIR(E 98 = Altera HY
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T RHEL AL TSR (89C2051) MUy RRE BLESE L
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5 KFF ~ BEECE 5 ORFF ~ UL 5 IRRRDURCHAt AR
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(ERREE I IERERE AR (L YE - AR IR RF R e Al E
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AR e A PR - BRI E R I
HAWERRRAIE IR EER - LIRS TTHENRIRE
71> BEMAEEIRMETL R PCB My L8 5 35 58 26 8 157
TS °

SERHI{EN EANE 6(a) ~ (b) ~ (¢) K (d) A
0 SARE EHE SR E E IR DR AHE RS - 1T RGB
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2. IEEEFREE

PRI b Ry AU XY R B - 552 2 — IR ERERY
e ARG B — (- PRI AR B K
—iRSEEE G - BRI HE LAY ER
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FerhERAM B P e S5 AR E Ry — (B RS dh > HL7EAS
ElanE 7 Fs - Hpsps B —EREMESRTE (F= 90
mm) KSR A A M o R SR E 5 e R AR i
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JEfESEE (PM-500) 21T » HAFEE A5 0.025 um
1 40 mm/s > FFE UG R T RUTS B RS R B -
i g B8 S 5 e PR St AT PR By e e Y o
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HUETEE A ~ BARGHEEL - SEAE R G REU B
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T KRB EEINEE - FIRFE ERYERES
2 - RERNEFEE R HETHEIL CCD #it! RGB #%#1(%
AR BmIES (profile) » FHTAEIEEER(EE FIBH L EIm
FEQN{R] > 275 AZE A RERE 53 R T IS R R R R T
8 BRI R EAE T B RO SRS -
TE AR o Re ] R 3 g /N R LR RS AR SE AR - Rl
AR E ([ B R A A AR ERE Y TE X
i FIRE N TR FRE TR E > Bhrl (i _EoREREE %
HIEEME °
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1. RELZECHIE

T ELETE R ST E SRR S T EE 2 8
HE > FER AR EE 2 8 AR
B2 BE S E (PRNU) SR (linearity)” ©
HIAZRREE R E 8 AR H BN S GHER
FORBGHERGEE LVDS HYFA{E R R &R -
AR N B E T ER T ~ IR - I
R XYz MRS o DIFHEERHANES 2 IR
EHIE - [ Osram AR EEELGE R
64653 Xenophot lamp {EREIR » FFRSTESBRESE
Y508 HFESSBRNEEER A BaSO, BEAfiBdR - ff
FIFZIERIESS2 Analytical Spectral Devices 23 )4
FEH) FSP 350-2500P HYBEAL - i FT & 3% A6
Fieldspec Pro RS’ Ver. 2.3 [#k#E » EUf5 CCD /&
AFTEALERFEE S EE - (ERa e e A -
HEERERA TR Q) For - HF D BEZ T
FIHYEE -

D,..— D, D,.. + D,
PRNU — max mid , Dmid — max mid (1)
Dmid 2

D, &K{E > D, - &/IME > D, * PIHE
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1 CCD HEMHRYEFE L - I TR THE

AR iR AR B RS b - (EE =R

6.
ABATIE > (a) F K
B (b) H=MK > (c) F=M
Bo(d) FwiRE 0 (e) BEMK
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FHEDE IR 28 5 OB REEYE E & (collimator) A
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FAMNERGGHIF N EE B AR R THISER
RHREIENR G > MBI E R NEEE - R
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SR E BT o A PR R R (R T RE
EIRFE - fERRIIEIEZH - FIMERGEGIER
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SOBRERLR ~ TEEE R eESEa sl R o BUG R
HIfie B S A G EAE 3 arcsec/s » KRR FHIE
K BB R A BRSNS - USRI
G TR E &R AR B R B s -

b~ BREF

1. XESE S

EEHGURIET - SR —(EEE - B
fHAY 100 BREVFE(EE R > FREHfEDURE RS - TE
By st EEEH YOO > £ 0.052 W/m’-sr £ 1.167
W/m’- st 53 EMERE (step) H#E1T o FHEFHY 100 {5
HREEER > et E e — 2 FEIE (mean)
HHGE 100 EREIEEHEMAEEZE (std)
fei LA Blue FoBIRERAZR 1 o FIREE TR E
ETHIIFEE (PRNU) 3HHE - F—RII5ERKETH
% > PR 100 RAVASRISHSAE  BERRE 1L
{f] » LA RGB —feRBallss HAEEEAE 4—8% ] - ifF
EEEAE R RN AT B ER R - o
TTRRMEEER 534 DUSBIEH AR IR R - A5
FURAE 10 > FEEIFRRFENERVGEE - Mkl
Fso Al - HETRIEIEH RGB =M% E
TEERTHRIERE (R® = 0.998) » FIT{HAY = {0 i H 2%

Light source power
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FLR R TR 2 2 45 -

5MHz,12bits Input Output Output
Radiance Reading PRNU(%)
(W/m’-sr) | Mean Std
1 0.052 121.77 | 0.86 6.72
2 0.227 320.12 | 0.93 6.79
3 0.402 53206 | 1.13 6.15
4 0.577 743.81 | 1.59 7.72
5 0.752 937.61 | 1.82 593
6 0.927 1168.19 | 2.36 7.53
7 1.102 137131 | 2.26 523
8 1.277 1592.81 | 2.78 7.38
9 1452 1826.12 | 2.74 528
10 1.627 2016.72 | 3.19 5.85

HIAREEUR AR 10 B4 DA - MR RS &
HHEEYZE 53 A0 (sum of difference, SD) JNEH N EL
th e HERIAYRESE A > TS E7E RGB
b AR AN REEEE 4% 8% Z
] o B MEE AR S - Fof T S AL R 2
HEH PR R R U - FERAITER CCD BHlgs -
RIDATARLINE AR HEIR (IR coating) » FiLAE
NRBGHIZR RN TN 82 BT« 75 RGB = 1Y
EHEENET - 25 EAA BRI IEERIGR -

Relationship between Radiance and Reading for CCD Module
T T T T T

CCD &

B 9.F SR B R R T EE -

2. EfFENGAER

RIBIESE S - TUBIEHE G EA AT
&~ 2R ENEE B o B 11 2T S
2 T3 aEGE > fEihE 14403 43 > [LF CCD
HIZR G EMEE - HE 16000 (53 > 1Lk g
SEAEEITTEE AN - SEFRIFFERE CCD HE
Bl — » HBEREFZEEF AT o fElhE R 14403 &
£ Mt T DARERRAE (R - ILAN > fERRBR AR E
RS AN — 2SR - HEEWFEERZ CCD &

1.8 T T
161 * * /* i
e ;/’;
. + o
14+ A 7 .
K y ///
* A A [ Blue
~1.2f e - — - Green |
» ' — Red
o ¥ * * + Meas
= ‘ e
§1 or / - B
E’ o ) //’*
208l / e _
. /
% * F }/
© y; e
o . el
0.6 e ¥ 4
S 7
0.4 H! e i
e P e R2=0.999712 SD=0.000727 Y=0.000824X+-0.036904
ook H’ /*,/ R2=0.999781 SD=0.000554 Y=0.000693X+-0.027755
{ e R2=0.998261 SD=0.004394 Y=0.000437X+-0.026403 10.
£+ .
0 I ! ! | I I I A CCD BE4n 4 Mk B [} &
0 500 1000 1500 2000 2500 3000 3500 4000 7? - *7% ]‘? } }?i 7}: Eﬂ =
Readings SFoyArE e
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S 16000 pixels | FF e s SR v

1L #FHMEREGT > ERMELE (K eRABEFE) -

HIZE A S EE L MR - (A BRI AR R
18 MRIERES TS BRI RRAGIE—2 > A LSRG &
AR R RETRE © FfMTr] DRI FHRE 7 BRIET T 25 328
ZAEERIE > BIEREH RS - AR S
WIS SRR B2 BE T 2 R E - 7661
IR Berh S A HAREIEID - IR R AR
P AR B S U G AR -

-4 +=A
VAN :’ﬁnﬁml
TR RS IR ET ~ BhE ~ fHIEHRREE - WAl S

RS ELER R IEET - I T oe BRI © WA
YL HPEE2HEN - ESREEHER Y ERE
HAETEARRIERE (R® = 0.998) Eat5Z] & (PRNU <
10%) HIFRIA o WA FHEL SR TE A FE T K B R TERY
SERE - BT P NGRS - REIERE RS A1
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B BB TR ERRRY AT - SRR
JRYGEZ IR - (5 I AT LAY e - the] fEfE
P b R EC Ho At ber P A 8388 > (68 TR R R A
VT o ARZCHUIIE LA R &R HI R
BRI OB ENE - FRMIERNECE ~ R
oii#iE CCD JEEZ RS < IT i KA HI R
TN TR - WS E R RS - L
CCD R&Hlas K2 7E TR A B Gt Ay > RE 3
am PR AU AR 17 B B B U E R R - R A RIS
—RRA R EERFR 5 -
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